Reaction of [(o-allyloxy)phenyl](phenyl)-λ 3 -iodane with the potassium enolate of 2-(methoxycarbonyl)-1-indanone in t-BuOH at room temperature afforded a mixture of α-phenylation and α-(o-allyloxy)phenylation products in 61 and 7% yields, with no evidence for the formation of 3-substituted dihydrobenzofuran derivatives. A mechanism involving the intermediacy of aryl radicals in the α-arylation of β-keto ester enolates with diaryl-λ 3 -iodanes is not compatible with the intramolecular aryl radical trapping experiments. A tandem ligand exchange-ligand coupling mechanism is proposed.
Introduction
Since the first preparation of phenyl(p-iodophenyl)(bisulphato)-λ 3 -iodane by Hartmann and Meyer in 1894, a large number of substituted and unsubstituted diaryl-λ 3 -iodanes (diaryliodonium salts) have been synthesized. 1, 2 They are versatile reagents in organic synthesis and act as highly reactive species in nucleophilic aromatic substitutions, which occur regioselectively at the ipso positions. 2 Their high reactivity is mostly due to the excellent nucleofugality of the aryl-λ 3 -iodanyl group, which shows a leaving group ability about 10 6 times greater than that of triflate. 3 Diaryl-λ 3 -iodanes undergo direct transfer of one of the aryl groups to enolate anions under mild conditions, yielding the α-arylated carbonyl compounds. 4 Recently we reported the asymmetric α-phenylation of cyclic β-keto esters using 1,1'-binaphthyl-2-yl(phenyl)-λ 3 -iodane.
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Extensive studies by Beringer and his coworkers on arylation of enolate anions derived from 1,3-dicarbonyl compounds with diaryl-λ 3 -iodanes suggest the involvement of aryl radicals; 4 however, the modest levels of asymmetric α-phenylation (up to 53% ee) using 1,1'-binaphthyl-2-allyloxy)trimethylsilylbenzene 1 with iodosylbenzene in the presence of BF 3 With the functionalized λ 3 -iodane 3 in hand, we examined the phenylation of 2-(methoxycarbonyl)-1-indanone. Exposure of (o-allyloxy)phenyl-λ 3 -iodane 3 to the potassium enolate 4 in t-BuOH at room temperature for 7 days afforded a mixture of α-phenylation 5 and α-(o-allyloxy)phenylation products 6 in 61 and 7% yields (Scheme 2). 2-(2-Propenyloxy)iodobenzene (7) (58%) and 2-(methoxycarbonyl)-2-hydroxy-1-indanone (8) (16%) were also obtained, but no evidence for the formation of 3-substituted dihydrobenzofuran derivatives, the expected radical cyclization products according to the reaction shown in Scheme 3, was observed to the limits of 1 H NMR (400 MHz) detection of the crude reaction mixture.
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Scheme 3
Predominant α-phenylation over α-(o-allyloxy)phenylation in a ratio of 9:1 is not unexpected. We have reported that, compared to the reaction of alkenyl(phenyl)-λ 3 -iodane 9, use of alkenyl-λ 3 -iodane 10 with p-methoxyphenyl group as a carbon ligand on the iodine(III) tends to increase the selectivity for α-vinylation of 1,3-dicarbonyl compounds at the expense of the competing α-arylation. 8 Thus, the presence of an electron-releasing para methoxy group decelerates the nucleophilic aromatic substitution at the ipso position. Similar electronic effects of substituents in determining selectivity were reported in the nucleophilic ipso substitution of unsymmetrical diaryl-λ 3 -iodanes.
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I t-Bu R 9: R = H BF 4
10: R = MeO
No formation of the radical cyclization products, dihydrobenzofurans, in the reaction of the (o-allyloxy)phenyl-λ 3 -iodane 3 with the potassium enolate 4 appears to exclude the intermediacy of aryl free radicals in the α-arylation. This is in good agreement with Barton's spin-trapping experiments. 10 We propose that the reaction probably proceeds via an initial ligand exchange on the iodine(III) with the enolate anion, followed by a ligand coupling (Scheme 4). 
Synthesis of [2-(2-propenyloxy)phenyl](phenyl)(tetrafluoroborato)-λ 3 -iodane (3).
To a stirred mixture of (o-allyloxy)phenylstannane 2 12 (337 mg, 1.14 mmol) and iodosylbenzene (422 mg, 1.82 mmol) in dichloromethane (15 mL) was added BF 3 -Et 2 O (210 mg, 1.48 mmol) at 0 ˚C in nitrogen and the mixture was stirred for 26 h at room temperature. After the addition of a saturated aqueous sodium tetrafluoroborate solution, the mixture was stirred for 30 min. The reaction mixture was poured into water and extracted with dichloromethane. The organic layer was concentrated under aspirator vacuum to give a solid residue, which was washed several times with hexane by decantation at -78 ˚C. Recrystallization from hexane-dichloromethane gave the at room temperature, and the mixture was stirred for 1 h. (o-Allyloxy)phenyliodane 3 (33 mg, 0.09 mmol) was added to this mixture at room temperature, and the resulting pale yellow suspension was stirred for 7 days. Water was added and the mixture was extracted with dichloromethane three times, and the combined organic phase was washed with water and brine. The solution was dried over anhydrous Na 2 SO 4 and concentrated to give an oil, which was purified by preparative TLC (8:1:1 hexane-ethyl acetate-dichloromethane) to give phenylated indanone 5 (12.9 mg, 61%), (o-allyloxy)phenylated indanone 6 (1.7 mg, 7%), allyl ether 7 (12 mg, 58%), and hydroxy-1-indanone 8 (2.4 mg, 16%). 
2-(Methoxycarbonyl)-2-phenyl-1-indanone (5

